Both experimental and modelling data suggest that both positive and negative interactions can occur between core protein complexes, and are necessary to establish their cellular asymmetric localisation. However, the roles of individual core proteins in mediating such interactions are not well understood. Here we present experimental evidence for both positive and negative interactions regulating the stability of the core protein Frizzled at cell junctions.
Both experimental and modelling data suggest that both positive and negative interactions can occur between core protein complexes, and are necessary to establish their cellular asymmetric localisation. However, the roles of individual core proteins in mediating such interactions are not well understood. Here we present experimental evidence for both positive and negative interactions regulating the stability of the core protein Frizzled at cell junctions.
To assay in vivo protein dynamics we are using fluorescence recovery after photobleaching (FRAP) of Frizzled-EGFP in the Drosophila pupal wing. We measure Frizzled-EGFP stability either in the absence of a core protein or after acutely inducing expression of a core protein at physiological levels to analyse its immediate effect on Frizzled stability.
Here we show that acute expression of the core protein Prickle destabilises Frizzled at cell junctions. This interaction occurs cellautonomously within a Prickle-expressing cell, whilst Frizzled in the neighbouring cell is not destabilised. The formation of sharp borders between tissue subdivisions is important for establishing precise patterns of cell types. Studies of the vertebrate hindbrain have suggested the sharpening of segment borders may involve both Eph/ephrin-mediated cell segregation and identity switching of any cells that intermingle between segments. However, recent work has suggested that cell intermingling and identity switching does not occur during border sharpening in the zebrafish hindbrain. To assess the relative contributions of the two mechanisms in zebrafish, we have generated a novel transgenic reporter line by CRISPR/Cas9-mediated reporter integration at the egr2b locus. This enables us to visualise cell identity and cell intermingling in live embryos during border sharpening. Time lapse imaging reveals that cell identity switching does contribute to border sharpening in zebrafish. The contribution of cell identity switching to border refinement is increased when Eph-ephrin signalling is perturbed. Based on these findings, we are analysing mechanisms that switch the identity of cells to match their neighbours. The elongating anteroposterior axis is supplied by three known types of progenitors in the primitive streak and tail bud at the caudal end of the embryo: neuromesodermal progenitors (NMPs), producing the neural tube and paraxial mesoderm, notochord progenitors (NotoPs), and lateral/paraxial mesodermal progenitors (LPMPs), producing lateral and ventral mesoderm. We have analysed the transcriptional networks that operate in these populations throughout axial elongation and identify the transcriptional signatures for each population. We describe that NMPs are similar to their mesoderm-committed determinants. Moreover, NMP and LPMP transcriptomes are characterised by extensive temporal change. In particular, NMPs undergo a major shift as progenitors transit from production of the trunk to the tail and undergo numerical expansion. Transcripts that peak in this period include Wnt, Fgf and Notch signalling pathway components, the RA metabolising enzyme Cyp26a1, and many Hox genes. We further show that maximal, timely Hox expression requires β-catenin prior to E9.5. In contrast, the transcriptome of the notochordal plate subjacent to NMPs is stable throughout axial elongation, suggesting NotoPs are relatively quiescent and tend to remain in the progenitor region and may act as a niche for NMPs. Consistent with this idea, deletion of NotoPs at E8.5 halts axis elongation. Our results indicate that axial patterning has its inception in the phased maturation of primitive streak/tail bud axial progenitors and that a stable midline structure, the notochordal plate, may organise progenitors throughout axial elongation. Spemann's Organizer induces dorsal and anterior fate to nearby tissues and make head and body axis in Xenopus embryos. Various molecules have been discovered to mediate this organizing activity. We found Ripply2 as a noble organizer gene through microarray analysis. Ripply2 has been reported as a somitogenesis regulating factor. Ripply2 binds to Tbx6 and transforms Tbx6 to a transcriptional repressor in developing somites by recruiting Groucho/TLE co-repressors. However, Ripply2 was also expressed in dorsal mesendoderm of early gastrula and in posterior half of prechordal plate of late gastrula. Ectopic expression of Ripply2 in ventral region induced additional head structure, while knockdown of Ripply2 induced truncated head. In molecular level, Ripply2 interacted with Xbra, and inhibited the target genes of Xbra. Ripply2 knockdown resulted in anterior expansion of Xbra target genes. These result suggest that Ripply2 maintains the fate of the head mesoderm by inhibiting Xbra, and this function is necessary for proper head development. 
